Abstract -Background: Non-motor symptoms have been described in primary dystonia, but the results on cognitive impairment in this condition are discordant. Blepharospasm (BM) is a type of primary focal dystonia characterized by recurrent and involuntary eye blinking. Hemifacial spasm (HS), a condition with different pathophysiology, constitutes an adequate control group when investigating non-motor disturbances in BM. Objective: To compare the performance of patients with BM and HS in the Frontal Assessment Battery (FAB). Method: Twenty-two patients with BM and 29 patients with HS were submitted to the FAB and the MiniMental State Examination (MMSE). FAB scores were compared between the two groups. Correlations between FAB and sociodemographic and clinical variables were calculated. Results: BM group was not different from HS in relation to gender, age, length of symptoms, educational level and performance in the MMSE. FAB scores were also similar in both groups. FAB scores correlated negatively with age and positively with educational level and MMSE scores. Conclusion: Executive functioning as assessed by FAB is not altered in BM in comparison with HS.
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dystonia is a syndrome characterized by sustained muscle contractions leading to repetitive twisting movements and abnormal postures. Blepharospasm (BM), one type of focal dystonia, is a disorder characterized by involuntary contractions of the orbicularis oculi muscle with subsequent recurrent and involuntary blinking of the eyes. It is initially characterized by an increased frequency of blinking, but it can become quite disabling and even progress to functional blindness 1 . Although traditionally regarded as a pure movement disorder, several studies have revealed additional non-motor disturbances in focal dystonia, including somatosensory perceptual deficits 2 , visual perceptual deficits 3 , psychiatric disorders [4] [5] [6] and deficits in complex visuospatial tasks 7, 8 . while these latter deficits appear to support current models of a disturbed interaction between frontal cortex, basal ganglia, and thalamus Blepharospasm, hemifacial spasm dias et al.
in focal dystonia, recent studies have yielded conflicting results regarding the occurrence of cognitive impairment in these patients [9] [10] [11] . It has been also difficult to determine the specific impact of perceptual, mnemonic and executive cognitive deficits on focal dystonia 12, 13 . Executive functions are mental processes involved in the performance of goal-directed behavior whether expressed through a mental or a motor act 14 . Executive functions are frequently impaired after frontal lobe or basal ganglia damage 14 . The frontal assessment battery (FAB) is a bedside test developed to evaluate executive functioning. It takes less than 10 minutes to administer and a low score indicates executive dysfunction 15, 16 . The aim of this study was to investigate frontal lobe function in patients with BM by examining executive functioning as assessed by the FAB. For comparison, hemifacial spasm (HS) patients were recruited. HS is characterized by non voluntary contractions of the orbicularis oculi muscle and may evolve to compromise other muscles of one half of the face. Although the two conditions are similar in terms of symptoms and subjective impairment, HS results from peripheral facial nerve damage and is not related to basal ganglia dysfunction 17 . Thus HS constitutes an ideal control group for BM comparison. mEthod Fifty-one patients followed at the Movement disorders Clinic of the School of Medicine of the Federal University of Minas Gerais (UFMG) were enrolled in this study. written informed consent was obtained from all patients. The study was approved by the local ethics committee.
Twenty-two BM patients (M/F, 7/15) diagnosed as having primary dystonia, participated in the study. A careful investigation of secondary or symptomatic causes of dystonia was performed. For comparison, twenty-nine patients with HS (M/F, 7/22) were studied. Patients with other neurological diseases were excluded. All patients had been treated with botulinum toxin at least once before inclusion in the study.
Patients were submitted to a complete neurological examination, to the FAB and to the Mini-Mental State Examination (MMSE).
Comparisons of categorical variables between groups were performed by using the Fisher's exact test. For continuous variables, Mann-whitney U test was carried out. Spearman' s rho test was used to assess correlation. All p-values were two tailed and a significance level of 0.05 was chosen. Statistical analysis was performed using the SPSS v15.0 software. (Table) . Performance of both groups in FAB was also similar (p=0.977) (Fig 1) .
rEsults

BM and HS
FAB raw scores ranged from 3 to 18 in BM group and from 5 to 18 in HS group. Although some patients scored extremely low in FAB (Fig 1) , no patient was diagnosed with dementia according to clinical criteria and to cutoff scores of MMSE adjusted to the educational level as proposed for Brazilian population 18 . FAB performance correlated negatively with age (rho= -0.348; p=0.012), and positively with educational level (rho=0.516; p<0.001) and with MMSE performance (rho=0.627; p<0.001) (Fig 2) .
discussion
Executive functioning as assessed by FAB did not differ between BM and HS groups in the present study. This result contrasts with the hypothesis that plastic changes in the frontal lobe following focal dystonia would be associated with impaired executive function in these patients 19 .
The studies assessing cognition in dystonia have conflicting results. while Jahanshahi et al. demonstrated that patients with idiopathic dystonia did not present deficits in executive function or working memory 12 , Scott et al. observed significant deficits in attentional-executive cognitive domains 13 . despite the small number of patients in both studies, most patients assessed by Scott et al. had generalized dystonia 13 , while the sample of Jahanshahi et al. was more heterogeneous 12 . vermilion et al. found that patients with cervical dystonia with tremor had more cognitive impairment in tasks requiring attention 20 , while patients with cervical dystonia without tremor had more impairment in executive function 21 . Thus, it is possible that patients with different types of dystonia differ in their cognitive functioning.
Previous studies have suggested cut-off scores on the FAB for screening dysexecutive syndromes. Slachevsky et al. showed that a cut-off score of 12 was optimal to discriminate frontotemporal dementia from Alzheimer's disease 22 . Appollonio et al. suggested that FAB scores equal or lower than 13.5 could be considered abnormal in an Italian population 23 . In our study, the mean values in FAB (12.3±4.9 and 12.8±3.5 for BM and HS, respectively) were low and in the cut-off range as reported in these previous studies, and similar to the scores observed by Beato et al. in cognitively healthy Brazilian elderly 16 . However, no patient presented a performance on MMSE suggestive of cognitive decline or dementia. dubois et al. did not find any correlation between MMSE and FAB 15 . These authors explained this result by stating that MMSE was not sensitive for impairment in executive functions. By contrast, our study showed significant correlation between FAB and MMSE. This feature was also reported by lipton et al. 24 and Beato et al. 16 . Maybe educational level can interfere in the performance in the FAB as it occurs with the MMSE. However, this hypothesis could not explain the findings from lipton et al., as their sample did not differ in educational level from the one evaluated by dubois et al. In this former study, the authors suggested that mental flexibility, motor programming, and environmental autonomy were more sensitive to executive dysfunction than total FAB score 24 .
In our study, FAB scores were also influenced by age, but this could be explained by the fact that old people in Brazil had less opportunity of formal education. Indeed, educational level and age correlated negatively (data not shown).
Although the worse performance in this Brazilian sample may be partially explained by the significant influence exerted by education on the FAB, scores in the battery could also be predicted by the performance in a general test of cognition, such as the MMSE. Further work must investigate the diagnostic accuracy of the FAB in specific populations with low levels of education.
In conclusion, executive function as assessed by FAB was not disturbed in BM. The performance on FAB correlates with educational level and MMSE.
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